Induction and tissue-specific expression of rabbit cytochrome P450IIE1 and IIE2 genes.
Treatment of rabbits with a variety of dissimilar chemicals, including ethanol, acetone, and imidazole, results in elevated levels of hepatic and renal cytochrome P-450 form 3a, also designated P-450ALC or P-450IIE. The P450IIE1 subfamily in rabbits is composed of two genes that encode proteins with 97% sequence identity; the mRNAs from these genes can be distinguished by their differing electrophoretic mobilities. In the present studies, examination of the expression of these genes revealed that P450IIE1 (gene 1) mRNA is present in greatest abundance in the liver, is present in kidney and nasal mucosa at approximately 10% of the level in liver, and is present in lung at approximately 5% of the level in liver. P450IIE2 (gene 2) mRNA is present in liver and lung at approximately 50% of the level of gene 1 mRNA in these tissues but cannot be detected in kidney or nasal mucosa. Neither gene is expressed in testis, ovary, small intestine, or adrenal tissue. Treatment of rabbits with acetone or imidazole results in elevated levels of P-450 3a-immunoreactive protein in liver and kidney without concomitant increases in P450IIE gene mRNAs. Moreover, various lengths of ethanol treatment elevated the level of immunoreactive protein in liver and kidney, with a rapid reduction of gene 1 mRNA and, at 14 days, gene 2 mRNA to approximately 50% of control levels. In contrast to these chemical inducers of 3a, fasting for 48 hr significantly increases gene 1 and 2 mRNA in liver but does not increase the level of immunoreactive protein. These results indicate that the rabbit P450IIE genes are not coordinately expressed or regulated and, as found with the rat ortholog P-450j, chemical inducers of 3a evidently act through changes in the rate of synthesis or degradation of the enzyme, rather than through increased gene transcription.